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(54) NONAQUEOUS ELECTROLYTE SECONDARY BATTERY 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a nonaqueous 
electrolyte secondary battery with high charge discharge 
cycle characteristics and high storage characteristics. 
SOLUTION: This nonaqueous electrolyte secondary 
battery is composed of an electrode plate group formed 
by winding a positive electrode plate and a negative 
electrode plate through a separator comprising a single 
layer or a multiple layer of polyolefin resin; a nonaqueous 
electrolyte; and an envelope body in which the electrode 
group and the nonaqueous electrolyte are housed, and 
(1) the separator has at least one layer comprising 
polypropylene resin, (2) the layer comprising the 
polypropylene resin containing an anti-oxidizing agent 
having a melting point of 60° C or more, and (3) the 
layer comprising the polypropylene resin comes in 
contact with the positive electrode. 
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0.5 
wt% 


1.0 
wt% 


1.5 
wt% 


An 


Xl(%) 


74 


81 


84 


87 


88 


88 


Rln 


73 


73 


72 


70 


66 


63 


i An 


X2<%) 


84 


90 


94 


95 


95 


95 1 


Rln 


84 


84 


83 


83 


82 


81 


! An 


X3(%) 


76 


82 


85 


88 


88 


88 


1 Rln 


73 


72 ! 


71 


69 


67 


65 



Wpo: WppifcteWpe 

[0 0 6 9] &lfr*>W*>frU<£?lz. Jttt«l»4#U 

^u>mmfrZfczmmo±i/*u—*&m^fz<D'v. 

H»*«rK<-r*t*«*6»*xi^iaTr'5<3!>tt, je 
s \z-$ £ n a s^^jr t # u x^ >mm& *> & & n t 

<. 1. 0&&%&mz.Th%)%:&&t>t>te^£ 50 



£tft>fr^>tz 0 
[0 0 7 0] «*JS*J2» ±^U-?\Z. MX 1 3 um 

x^u>^^^^^,^(^)2S^^)^^irAu-^ftffl 
^ Sfii¥ftfll^T^SSfc, ^'jyatfUyW^fcj: 
*HftIEffi<k, *Uxf l/^ljd^^-Si^ggig 

ihSOCDSSH^ : (Wox/Wpp) X10011 0. 0 
lfiS%, 0. lli%, 0. 5fifi%£7ctelffiM% 

[oo7i] #ux^u>«iB^i&ft^iiicttoattK 



-8- 



(9) 



2003-197172 



75 

»J^1I^$ :. (Wox/Wpe) x 1 0 OH, 0. 0 1 

ia%, o. ni%, o. 5ii%£7chi:iis%£ 

t^Bn (n= 1 - 1 0) SffHLfc. «»Bntt*JS 
■To 

[0 0 7 2] «Jt«fc|2» ffifi»*»fi6-r-5IRJC, ^JS 

*»«2<5:RI«<0«?flR2 n (n=l-10) 
ZttSlistz. «f6R2ntt*«WltB«l:»iLfc. 

[0 0 7 3] «^0§#J3» ir/tl/-^^, jaWEflJOJP 

$ 8 tim<D#v7u\fu>mmfr*>fcz>2m£m£ 9 ^ 

m(D# U X5 1 U- 6 £ * PbIH £ <D 3 «^ £ tz 2> 

T*99e«fcKjta<0SaH#sg : (Wox/Wpp) xi 
0 0H 0. 0 111%, 0. 111%, 0. 511% 
SfcUlll%i:lfc e 

[0 0 7 4] #Ux^l/>«IB^6tt-6HJc«[t)iitr« 
{tRSitSUKte, H«ffilli:|S|i;«»iB^«*ffl^fc 0 # 

ffl<omm^ftm : (Wox/Wpe) XIOOH 0. 01* 



75 



*aa%, 0. 111%, 0. siixsftiii. on 

ilS©i(l4Cn (n=l-10) £f£8SL£: e mt&C 
2 fc^To 

[0 0 7 5] «Jt«0»3» t/^l/^l;, Wt>B5ffl|(DJP 
5 8 /inKD^Ux^U^Ig^e)^:^ 2/I<hJP$ 9 
©#'J yntfl/>OTi^^^^,4 i raM<hC0 3^^e>^^) 

Wri2H{bteifc?B©aaH»* : (Wox/Wpp) x l 0 0 

o. 0111%, o. 111%, o. 5fia**fc 

Ulii^itit. 

[0 0 7 6] S^Ux^UVlBiB^i&ttSBfcjttOiitx 

u x^ v >mm& *>te2>m<z>&m\ztt?2>m&Mfc 

BSlh^JOfilW^ : (Wox/Wpe) X100H o. 
0 111%, 0. 111%, 0. 5liSg$fc«l. 0 

#11 £I^13I<£>S?&R3 n (n=l-10) ^f^SLfco 

t%m%m2\zm-ro 

[0 0 7 7] 
[S2] 





(Wox/Wpo) 

xioo 


0.01 wt% 


0.1 wt% 


0.5 wt% 


1.0 wt% 


Bn 




81 


83 


87 


87 


R2n 


Xl(%) 


73 


73 


68 


64 


Cn 


81 


84 


88 


89 


R3n 




73 


72 


70 


65 


Bn 




90 


93 


94 


94 I 


R2n 


X2(%) 


84 


83 


82 


81 


Cn 


91 


94 


95 


95 


R3n 




83 


82 


80 


79 


Bn 




82 


85 


87 


88 


R2n 


X3(%) 


72 


71 


68 


67 


Cn 


83 


88 


91 


91 


R3n 




71 


70 i 


67 


65 



Wpo : Wpp SfcteWpe 
[0 0 7 8] g2^^f,MJ:^l:, #UyDfcTU> 

±iz®&tf&zztitfw*>frizfc-Dtz. $.tz, mn-mm 

<D# 'J jt a fc? U i^o+McDtf U X5 1 U >8Mg 

*mm\z#v^u>mmzwiwzz\£\zi:r). ?zm 
®<D&m*ftmfflw*mm>\z&m?zm%mft^tomm 

-5. ^^c, # ] J7ux\s>®mfr*>fzz>m$:MLmt& so 



MiicD^ux5 L u>^i^<h^co+r^cD#ij 7 p at:i/> 

& cfc 5fc»m*!M ^ 7H$tt<Bffij± j»*rt*fc \,*z.±ifit>fr 
[0 0 7 9] «Jt««4» JP£ 2 5 Mm^3R»jyatru 

\zmQ&tsm{tV3±mz\*. ^4313, mtm&A. 
svmffi<Dy3LS-)\,mmtm±m: 2, 6-^-t- 

&&<m±m<Dm&-&tt& : (wox/w P p) x 1 0 0 



-9- 



17 

o. ont5g, im&%. o. 5mm%&tc 

*k USSWl < hf^SI<D®?aR4 n (n = l-10) £f£ 
Kbfc. i»R4nttS9l«l(l:H«l:Mlfc. -to 
i^mcD¥^fii$rS 3 ICS*. 
[0 0 8 0] «^J8W4» JP<*2 5umfl)#»J^PKI/ 

mm±M: 2, 2 -ftyXf l/>t'X- [3 (3, 
5-y-t-^jh4-kFo^>7i-Jl/) yne 

**-h] tfUl/nfcJU 

s#m: (wox/wpp) xioon o. oimm%. 
o. o. 5Sfifc*fctei. omm%tL 

cOSffeDn (n=l-10) SfMBLfc. tlDnli* 
To 

[0 0 8 1 ] «JH«5» ■ft»±»tbT, Bjft7 5 
h 'JXfl/y^iJJ-^-N-eX- 3 - (3-t-y 

(n=l-l 0) tffBtft. IjlkEn^lMl £H 

[0 0 8 2] C**«6» BftlSJhJBtLT, BA9 3 
t\ «{b«ffi4. 5 V*»©U>»K<bKjk«J : rh? 
^X (2, 4 t -y^JU^ai-JU) -4, 4 ' - * 



(10) j$S2 0 0 3- 1 9 7 1 7 2 

0!4<i:H«a>ti»Fn (n=l-10) £f£$JL*io Q 
ttFntt*H«lin«HcfMBLfc. ^OSSJjlCQ^ffi 

[0 0 8 3] «*Jfi«7» ■flsRihMiLT, ttjft 1 2 
4 , CO>'xy-;^^t:KJLl:?PJ : 3, 9 -fx [2- 
[3- (3- t -y^;P-4-t 

x^;H -2, 4, 8, l O-^h^^-frXfcTo 

f&Gn (n=l-10) *rfc«L&. «»Gntt^JfiW 
[0 0 8 4] «^J6fi&J8» SKtmitmtlsT. 

ex (2, 6 t -y? 1 ^- 4 -j*^^^-;^ 

i^Hn (n=l-10) &fP»Ufc. IftHnll 

20 [0 0 8 5] ««««9J •YbBSJtfflliUT, 5 

4 £l^<Z>^?fe I n (n= 1 — 10) ^rf^SSU^o 

[0 0 8 6] 
S3] 





(Wox/Wpp) 

xioo 


0.01 wt% 


0.1 wt% 


0.5 wt% 


1.0 wt% 


R4n 




75 


75 


I 76 


77 


Dn 




78 


80 


81 


83 


En 




79 


82 


83 


85 


Fn 


Xl(%) 


80 


82 


84 


85 


Gn 




79 


83 


84 


86 


Hn 




80 


83 


85 


86 


I n 




77 


78 


80 


82 


R4n 




84 


84 


84 


84 


Dn 




86 


87 


88 


88 


I En 




88 


91 


92 


93 


Fn 


X2(%) 


88 


92 


93 


94 


Gn 




88 


92 


93 


93 


Hn 




89 


93 


94 


94 


I n 




85 


86 


88 


89 


R4n 




73 


73 


73 


74 


Dn 




80 


82 


84 


84 


I En 




81 


84 


87 


87 


Fn 


X3(%) 


82 


85 


87 


88 


Gn 




82 


86 


87 


87 


Hn 




82 


85 


88 


88 


I n 




76 


78 


79 


81 



[0 0 8 7] m3fr<bwt>frtz&oiz. mm±m<Dm 
rat, 7*s-)vmwn\:W}±m&&w) >mmim±m& 



50 
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*<0ff«jti : 2(ob-&««ii o oaaaBftfco, ^snsii 
tew* nffiMi tmrnoimm j n (n = i-io) £ 

[oo89] utttM 5 » #*nmne>&*&m i o o 

2. oa«fflasiraufciit£t^ Jt«m£H«©tt» 

R5n (n=l-10) SrfP«Lfc. ®ft&R 5 n te^iig 

To 
[0 0 9 0] 
CSS4] 





(Wox/Wpo) 

xioo 


0.01 wt% 


0.1 wt% 


0.5 wt% 


1.0 wt% 


Jn 


Xl(%) 


81 


84 


87 


88 


i R5n 


73 


73 


69 


65 


Jn 


X2(%) 


91 


94 


95 


95 I 


R5n 


84 


83 


82 


81 


I Jn 


X3(%) 


85 


88 


92 


93 


R5n 


74 


73 


71 


69 



Wpo : Wpp £fcteWpe 

[0091] S4j5^M^^«toi:, #*««?»*ctr 

-U>%-#*-h&miM?Z>Z£\Z<}L~>T* 

^ U T/n tf U >»||1<& J£«;fc J; # U U >«ffi 

z>~t\z£r>T, nMmffi±\zft*nmm<D#m&itoffl 
Tzf&mtzi&m&Mi&Tzz ft. jEmiz^^ 

[0 0 9 2] mmm 1 1 » #*«»sco#*»ji ^ l 

ft, 1 tiWj&CD^jteKn (n=l-10) £f£§S* 



[0 0 9 3] «Jt««l 6 » #*«*H(D#*8jBEi L 
T, Xfl/^-^-hix^^fM-^-h 
tOfrSIJtl : 2<D^^fcg<£>ftb9^ X^U>#- 
^-htX^Mfi^-#^-h<hy/^-# 
*-K£c£#*git3 : 2 : 5 <Z>jg£-igi&£ffl 
ft, Jt«m £H«<B«»R 6 n (n = l-10) £f£ 

[0 0 9 4] «^Jfi^J 1 2 » #*S«SO#*8® 1 0 

2. OfifiWffiftlL/fcCtan. 1 

iLn (n= 1 — 1 0) .S:f^«Ufc. «ffiL nttSIJfifi»J 

[0 0 9 5] 
«5] 





(Wox/Wpo) 

xioo 


0.01 wt% 


0.1 wt% 


0.5 wt% 


1.0 wt% 


Kn 




81 


83 


87 


87 


R6n 


Xl(%) 


70 


69 


67 


63 


Ln 




81 


84 


87 


88 


Kn 




92 


95 


96 


96 


R6n 


X2(%) 


82 


82 


81 


80 


Ln 




91 


94 


95 


95 


Kn 




84 


88 


92 


92 


R6n 


X3(%) 


74 


73 


70 


69 


Ln 




86 


90 


93 


93 



Wpo : Wpp £fcteWpe 



[0 0 9 6] 85*^986^4.1:51:, 50 LTX^U>#-**- h tXf;MfW- 
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[0 0 9 7] 
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[flF^oiftW] 

1 1 mm 

1 2 ft& 

l 3 -tr^U— * 

/0 14 JE® U - K 

15 flSU-K 

1 6 ±gp$fe^ffi 

1 7 T8M6i»« 

1 8 Sife^r-X 

1 9 Mu& 

2 0 lESS^ 



[HI ] 




(72) urn mm 
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1 



(13) 
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(72)3g$3« mm mm 

*KJffFWrtj*3=F'jHl006#ift IBTttS 

(72)^^# ®m w 

*KJftn*rtr*^nj|1006#Jfi «*T«S 



(72) mm « 

F*-A(##) 5H021 AA06 CC04 EE04 EE31 HHOO 

HH01 

5H029 AJ04 AJ05 AK03 AL07 AM03 
AM05 AM07 BJ02 BJ14 DJ02 
DJ04 EJ12 HJ01 HJ02 HJ14 
HJ18 
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